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(57) Abstract: 

A polysulfone-base hemocathartic membrane which is 
improved in hemocompatibillty, reduced In the bleeding 
of polyvinylpyrrolidone to the inner surface of the hollow- 
fiber membrane, and improved in separation characteristics; 
and processes for the production thereof. Constitution: 
a polysulfone-base hollow-fiber hemocathartic membrane 
having a selective separation layer present on the inner 
surface side of the hollow-fiber membrane and containing 
polyvinylpyrrolidone, wherein the polyvinylpyrrolidone 
content is 1 to 10 wt.%, 5 to 50 9^ of the 
polyvinylpyrrolidone is soluble in water, and the 
concentration of polyvinylpyrrolidone at the surface of the 
hollow-fiber membrane lies In the range of 30 to 45 
%. A process for the production of a polysulfone- base 
hollow-fiber hemocathartic membrane, which comprises 
ejecting a solution containing a polysulfone polymer and 
polyvinylpyrrolidone and having a viscosity of 1500 to 
6000 mPa. s at a rate of ejection of 90 m/min or 
below and drawing the resulting filament at a draft ratio 
of 1.1 to 1.9. Another process for the production of a 
polysulfone-base hollow- fiber hemocathartic membrane, 
which comprises producing a hollow-fiber membrane 
by spinning from a solution containing a polysulfone 
polymer and polyvinylpyrrolidone, and insolubilizing part 



of the polyvinylpyrrolidone, preceded by, if necessary, the 
extractive removal of the polyvinylpyrrolidone from the 
hollow-fiber membrane by washing with a solvent. 
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i-clul'd ^ll-eis^sl ^5.7} 30% ^^1 45% 'JJ^'il 1<?-^, te^lt*^ 

^el^^'g ^^n] ^ tiMol-d 3il#e]€-l- 1,500 (i.OOOmPa- s^l ^S-sL -a-^Al^lji 1.1 ifl^l 1.90] HEflHil 

H la 

't! Ml '.1 

^>'I'S- I'i'i 'g^ll-g- tS^t*^ t-?^VB]-(|,ollow fiber membrane) ^ a2) ^-^oil ^joluK ^c} ^*ll5] 
Mil M -^lv> 



^ ^ '4ilcF ^ - lo1?!cK aelHS. ■i-elt-^^ ^lof^g-Aa a>#7> ufl, ifj^ 



7Mi7iyi i?)sv o4^7> a^sH5i4. :i 'i'-^^i sfM-fi, ■fl-t-'^ #uj^^^ -d-^hfl-^l -^1^ ^flifefV 

f^fi^ «l -15) 7flif: ttj-ujo] ^1lAl!;]^i{uK nm, ?!-t^<5 "^o] ^o_^^_^ - igf.?!..] ^isfiri^i 

'^1 ^^"H-;:--}^-^i^oi m. 



^"^^r*i 10 ()3r)188B 



^AS^VtV «J->air 514. ne14. ^l^'-^ "^^^t ?:^iAl-7l>^ U^U^ofl 7^^]t!\al ^^1 

t£SV, jp A 63-97,205, JP A-63-97,634 t JP-A-4 300,636 (cH-§- -?r?3 ^lo 509 66351) 

^^s^5}ji ojsii «o'-'S# 7|lAisrU sa^K ae1i4. -?-t*)l7f olfl^v 7} 



JP A 6 165,926'^l^iu- #£l#al# ^ Hl^^lf-el^^ t^^^l* l-el#^^ ^^4sl-# -t- ^-il^i ^ <a-r 

tMlom PVP« ^^^5.^ 8^4. 



HEBHH(draft) cfldll. JP B 5 -54,373(t|1-g- ^t] ^.y. ^do 168 783 Jl)^^^^, ih-t-^ 
■fl-'^'^i f % m -S-^llS. ol^<H?! ^ . f'^-*!! -g-^Jls] elsll ^l2:slc), ?!-1=*<^ ^t*ll-4 
im^l 10 "!-§:.?- SL^sU -r 3 Ml^l 10%'?1 fSi - ^-lel-g- ^^4°45l "o^'St ^fl^ls^l ^P- 

eflH-H Hl7f loj 7jo] HpJalSfuK Heflne hI?^ A^^aJ. jo]^, n^A} ^si- #7Va1 7) 7) 7} c>1 ^ u}. »JVA} 

1- *7M -7l7l ?lsii 'S-^S =^^4 -g-°^?l °ot# ^4*17)^., wj-A>^o,iAioi <g-a ^^o] ?ixiu): uj-xy :g^^Vifl ^oflo| ^1 
^]t: f-?l -g-^l7} «>>a?Vi:K HIK JP-A 6 165.926oll'^ib, HeflnE Hl7l-^£S ^7}^^ ?v±?> ->'• 

-f ^„'A>u^o] ^]V. ^^ofl 01 .g^ ^3.7> ^A^Sloj fr-g-t> -iVajSoJ o^«^,ol ^711 if^Slfe ^^?14. 



"imii. "ill- ^--a p 2 4oifis#si:?i t°i -i^^i «-^*2i ^j^i^^a ^h^^i^i sj^..,^, o_.^.^v 

i:llsil4-.: t^^V :£^V7V <^l-^ol^l=^I 2^5^^?-^, :tei?h 2:47> uJha] -^.^^iei^ 5j£ o\yA€. ^] ^.^4^ 

47]^ «cf*j-4?i7i $1*11 yi- -?-4*j-i- ^?i4ij -fi-g-?!- ^'3 "a-jfvi f-si ¥-r7^ -;a^is171 4 

-;.!-^i4. 



'J>'i4TfT'^ ^o'-7l ^?^]# ft^<^SU4 ^^>^1 ^1t-4S^p1. ^ 14 l^-l --tj ^11- PVP *-Pr -S-i!^*^-^ -A-^^F 
v.t-p| 9i-'iit!- -r- -»*^^Sl-Al7lji ^-o^-Al-vlsi q|« Aj-o] PVP ^-z.^ sj^^sv gj-p.s. i£lY^o.s!.«i uH-V- l£Vi 
P.fA-V-El -g-#^. -M-elHl'd 41-elil-(o|5|- pvpe^ ^)51 °oi^oi ^ob ^^^va^o] ev^^^v ^najsi- -?-^avv|^ ^-^,'^\ 

'ill>fl- ■SXJ:^. P!-?-7l, ^J-7l pvps- ^il?V ^nlj^. ^#A]^ -?-#44# ^il'^^j S->i«l >41^ i£'r!i^.rA-V-El -g-it^fl pv 
P -V-1--1- ^t'I- ^fli^^V ^i^A}>ll-^- -t 01^^ oj-5(jc}, EES} ^f,^V ^Sl# 5>i;j ^^M] ^oB-O- ?4cJ-sV jt_eHjr 

J=. wlJ-A 'S-4^1-?]P-ii«l, "^I'i^V S-el ^-ai- 7>^H «H1451 -§-# -i^4t ^^S^^il iHil^5>>: jt^i? -5>^:- Ajaj 
?1 V.-m '44 -"i-ll-f? 'l-i^sl -r -?-^^l-4€- ^fl^l^ ^ 5IP.4; ■&4"ll ^i^^}44 Wl-V- Jtv1<^l 

4<?!4 T-i!^-4 -6--o^444 it-doll ^II^ Tif:4 Si7i uflj?-o|| .^l-sj. -g.^_5_ i-aj.fi. ^> ^-^p1 *it7l fr-g. 
?V -K-?Ji?l i^-t-4 4^01 S 514. 
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-fJ -A-WA^^ 1 ^^1 10 f'troula t-frsU 0] 5 141^1 50 'r^'-M^ ^l-V- i^il ^mSi ^If-e^ 

^21 ^iin 30% Lfl^l 45% 1"-^ ^^^m ^^^^-l^lcK 

i£?V ^ Hl'i^- ^A^m 15 ifl^l 20 ^elHl-d sl-l-e^^ cj] ^J7] §e^t-^-^ Y?J-*flel ^- 

^iil7V0.25 ifl^) 0.5^1 f'^sfl -g-^S-S: 1,500 Ml '^l 6,000mPa- s$l ^£5. Ih^Al^lji i.i x^t.] i.gs] iiefl^xj^ h] 

C^-f vl, ?>rg t2^^^ 15 tH^l 20 £^3fcj slf-e]^ cH f-fi^^^-^ ^^*ll5l -jf-tHl 

la Ib^r ^4 ^^\^^ -f SI) ^^Hl 15] A^n455 513^ ?}tsH ^cJ-"lc}(£ la: hH^ 10,0 
00<Hl^i, lb: ant 30,000^1^i). Ml^ S-d^- -"f H.£-|^o| ^rl.Hlol ^^a} ^ Hj-^o^^S. 'Jl^jsloj tiH^Slo] ^ac>. 

K 2a 2b^- ^A). ^o] ^Al<^l 30) Al."42l iti-^l- ^tsH *oH4(5i 2a: "H-^ 

lO.OOOoflAl, i^. 2b: Hfl^ SO.OOO'Ht'^i). M]^- aiaoil^^ o]<g^ 7^3 §0. ^5] ?}^c>l 

^'hfl *?'i2i ■g-ff'at^ "a-* i^"?! ^jft-B- t^'a ¥^£4 ^o\t\. sriu^.oi <aA^s>7fl ^^nsvit -y-^i-aE^ui su. ^^i 

H.lol ni ^jsi^i ^^i- bBt SH 1.500H11 ^-i^] ?- 3b 51 3coil ^H^^ 5it<:>. 



MOCO PMRFORMANCF. PRODUCTS) Al-i!.-?-Ei *o^it'r* -fa(UDEL)" ^ 4^-= (BASF) a1.s.-V-e1 Aj.j|:,rj s^u.v^ 
-^:-(Ultnison)" '^l^i-Sl'^ -^S. f-^«r7l- ^pflflnf. 



^Hh'-i 1 




o 
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pvp t^o] i-ai^ ^#3>fe M]-^ s^-a ^^^5) pvp ^^7\ ^7}i\7.] e^^i ^i^i ■y-t-^^'^i 

^jo] loU'l ?!^t "A, 15!] -g-Jll- *f7)i BJAH Af^sli^ :g^^Hl 

^oBoiiA^ PVP ^0]^^ 7^0, ^^^m^ -^^1 ^^fl2i ^itm fl-H tn^sfl^iL-}, nt-lns^., 

m^]^]. PVP^r 1 10 .g^^. St^cK PVP tt^ Hf^JajS^Tflxr 2.5 ifl^l 8 

4. 

-^Al-B^Pl PVP ^^t' g tSl ^-il^lS-^El ^Tfl 7i)-iV^ ^ 51 CK ^^A>"4t 71*1) HSnKV. 



PVPt ^ ?ll -i-siisl^ f't^Holoj. O.S. pvpb PVP - ^-^ #2]^^^ f^^^ -8-«i# ^-^1 0.5.. 
SH ^*Ai."4os.^El i-oju^- toll o.a ^71] oleitv pvp¥-& i-'d i4<^l sj^V 7^1 ^.t<Hl -=1 

sll l-§-'ys^^.cfii "i^T^ 514. .lem, ^-^^ pvP7^ -t-g-^^ SCSI'S, ^^4^o.5.^El2l -g-tf- 



■■A°] <^l--5i* ^o]S. ■f>r^l*}-^r ^o] Ui^ 2£AH)Ai f'i^Af.iVPl j.s^^fl 

^ *o^E)l?l 'a^l =g ^11 a^o) /)■-§- 51 A^VEii^ ^ S.^cl|ol A4(„^u,ation) ^ £.«-(module)* *fl-? ^•i 'HI -6-?,'-a} 

^VcflJA f'^A^nvo] s]^^^ - E^^^ ^Aj^ £1- ifls) ?-^AV.4?i o^I?l 

SL-i:- Kl* 1-5. JI)^ ^ #^ Hfl*Al-7lfe 5!^ *^3l-i^; f^-^A>BtS] 5130)] ^.g-SU. n| gjsl pypi?] 

-r."?: tfr € Aj-Eflfe- ^S^S^x] e^ou^ t-g-A)-?!^ f-oi] ^xjg ^4 ^ga] P.S. f-^t> ^4 ^^cK 3£S^ -t-M- 



^- VH^ollAi <y^i?V -V-$|-^ A^Efll- ^1JA1-7]71 ^)Sll. JgASV ^fl vflollA-j 7Vil if: ?! f > HiSL7} olu}, 

fV^-O-S. Af-Q-S) «La^ ^ ojAj-o] Af^Sl ^ 5jcK oill- ifV'l. -t-^A}"^'^- i^ii- ^o.r. ^.'^jylui, o) 

^S^M-H# 100 01^1 l,(MK)ppm Ml^l ^t>U-^--t 50 ifl^l SOOppnH T=-g-?«,.2LjA xl)^.]:^| y /.ip.^;. >._/,f^. 

i;>. Y -^^t^r ^--J-^isy^T 71-iil - aiel5><^ aj^sl ^g^Vc}; lOkOy Ol^tl UMjkf.y Vi^m 



.,L ■J^'^,HlAt <?!^fV -t-g-'g PVP ^N'^r 7fii ^l^Hl ^■S-'Smn e^tr ai- ms] pVP o^c]^ irf-^-i'f ^J-<.| ^--vjlj^ 
?! fi^l?!cK ^. -^--Pr* f^^l PVP mt- ^1^1 fiSDl-jf. aeflirlii *^-^?Vc>. 



-6-^4"-i?i m m'-M m "4 ms] ■ii^^-^^M, pw-i}^ ^^^^^ ^^4-4 

t'g'HH SVl PVP ^Sfc- 30 lH^I 45%, til-^'-3}5>7l)fe 33% ifl^l 40% '^^j^l^. 



ESCA -^-•'8^ t:)-8-i'f t«4: tflolH Hl)<i*U ts. -a-R- ^ StvsM ^H-^i ^^4^1 

slTfl ^. Alsi- BfllSU ^^tV'^. ^, CIS, 01s, Nls 5; S2p 

-^-'fisH tt"^. PVP ^£ 1^*^71 *8-:8*]o.s.-f.El ^-jV^c}: 



J£\'! PVP - AX 100/ (AX 1 1 1 + BX 442). 



^ Vl^j'^l^l, ^i'-'Hl^i <?iT?t> nil l^>-.0-£ PVP'a^-t ir-g-^^S^Al^jo.9.«l_ f^^Af"4^5.^ElPl ^1^^ 0^7^ls}L-^. 

-^-^Afuv t)l-V-£3l PVP ^^isvcfi^ s-^i o-?. aVcK ^ ajtgo] t^cl- Mff>3l«V ^AlEro^-^lAl, 

^?-^-Ap45| tflvli- 40% ^'-Ai-gr ^-g-il^S i:^ ^. ^^^i i-lti^^^l 4 m' 0.5m 

^1 VI "o^-«-=?- -§-#^. PVP "o^-Sr "-a^ m' ^ 0.5mg "iSlolcf. ^f" "Pfl^.**!, STtS) t^^^ol ?11*fi:} 

; ?i-r-*^si Ji f'^^lisi °(Jo| uiiji ^ji f-^ei o^o] ^iji. ^v-^i mo<^| pypoj -;^->yo) o]^ 
mh ^-^ "Nls**!. -8-^0) ^s. pvps] ^^3^ ^^o] cH^4. 40.x, oflf} 



4 (a) l--e]*^^^ <a4f'°ll He^i 51*11 ^l>lsl 

PVP, (b) ^^^m "ii^i «ts>?ii ms]o\ sa^i . ^ii^jom . -.flaj^ ^ei^ii $1*11 4 

^^Hi -t Hrr PVP ^ (c) f^t^fl -y^^H ^oj^i^, *.^o|l slsfl :ill7l5)x| 8^^:- PVP^l" -f-^^Mjl 

^r-^JflcV. -^^J-^Sl 7l#5.. Hl^ (a) 'S PVP^r ^l^j ^-2^1 -t 5lo.>4 (b) ^ PVP?? f'^*l ^y]^]^] 2^^] "fl-IiJ-ll 

^■g-^S-Sl^l ej-gr PVP7Ml-g- f^'fl eVO.S.l|LE^ ^^j.^. .g-#gCl-JI <^ ^ ^l^K "S" 1>'^'Hl4. «^O.sL-V-El PVP^I 

-S-^'lvl iHsil, (b) "S PVP# IV ^«»1 *11-^ ^s^sffe U-^-i- ^lAi^cK 



vMgo)iA-j. PVP ^# =tfl7li- =tili ^^-^^^ ^tl-*lHl -§-^11 '^1 -S^ ^-^l 

714^1 "^frf, T°rl!-Al?| tcl^?-^ f^t^fl 'Ji^ ^ VI vfl-^a^Ei PVP^ 4- i£Vl ^ ^?1 ^ul^-S-'^^ 

-t- ix^u ^mm. 



10 ()35I88G 



^ «J4. '^IM ^ DMAC ^(^fe) DMS07> c^-f ^l. l-El*^^ ?-tHl-§- "S^ -g-°llS-^ i". 

-^Sf*! a^sl^I e^-t:-cf; ae^ui-. f-el^^'g #1^*ll-g- -f ^ -g-i^ 30 Ml^l 95 hI^ ^F-g-sHr 
^o] 0K)-5!5}cK olll. l-ia DMAC 30 vfl^l 60 N - tfll^ltsl^ ^-§-°Ji 30 v^l^l 60 f t%, DMSO 

--r-g-^l 50 0)^1 95 -i-ir t]i-y\, feltS^ t^l-*fl-g- -f ^ "S-^B °A 1^ -§-i ^^^t-i" -^^l^ t^-^-i^- 

5. A)-g-t ^:a^ ^o]^ -f ^ -g-T.)! ^ol£ ^-i- -§-"1121 ^^1-4 -^^^l ?l -g-^l 

'>1 ^ 51 cK 



f^.'V m 41 All- w>^zlsM; 10 981C -S?!?!- Hl-lhalsU; 30 m 98TC ^^71- .V.t^ m^^^^IsM 
50 1^1 951" 'S^n 71-^ «fD-3l*Vc}, 



^ «J'^'H1*1. :<112 ^fl-^j'S 6.?.Tr -g-^llS. - 4=8-i- ?l-il f ^^^n;.* '^^t}^: ^^^o] <iX^\. 

* ^'■^*\^: tel^^^ ^^*11 "JJJ^m Jg^Ai^u, o|s. oisi ^oj^ pvpn ^Tfl olS-sH ^AHl PVPPI i,i 

IV ^^7} ¥14. nejHS, # m SEfe - Aflaj *lB]<i|I SlSB ^7l5l7l ol3i:g- pVP7f ^2l¥lcf3i Aj 

^121 ^si ^lt>5l^l f^cch aem. 31^0] m^m. €-£71- vl^ ^oM. °4 T3fc2l ¥! 

Sf7f -PriWii 4 A^-o] ^S^SlHS. ^ "J-l^lAife 130 1601C51 ^Sj ^^7} n\^nt}c}. Hj-^alSMl-^:- 135 vfl 



4^- 11-^<H1 Af^sj ^-i; -i-^flt:- PVP-g- -f--? -§ "lioH, f'^*iHlAi ^:g- ^^i-g ?v.v. ^j.-.,,] 

"H^l^cf; at-m, -^Al 5} LV=J-*1 ^^r!<HlAi 1301C ol*Vfil SEfe «-«ll^-g- St- IJ^l-a- -g-'l^l- u} 

"Kl-^lSMlir 5% oJsK Jii.i:]- Hl■^^-Als}?^li^ 0.50^ olsHcK 

^■11 1 'A ol^ s}^ xjoil t2^#^^ f^^AVpV^ ^. itir -S^ M]^-ir 

7Ho-?> PVP ^ f^^^l ■g-'^i-g- -g-i -a^i- :Hl7ltt «.a.fe n jicK f'^xfl ^«i|.g. ^vpy ^(tm . 
'4°] 'g^l: as.-?!*)! ams] vHofl ^^^} pvp ^^c] 7}^^s]\:- Ai-n- -yicfl*} -t- 

^5 ^12 IJ'^i cH^v sV7l 7l^t ^ 

(1) *ilv1 -g-^IP.S. -I'^l Hfl. -asl 'S-S'HlAi »4 7}^*1.7l. (2) ^^S.2-M 4n -g-^i'Hl '4 ^^lAl-7l-^l. (3) 

"ir^ ^ii.?- -g-Sijoil A):^^«>7]. (4) ^£5! *fl ^ -g-^J} I'^l-CW il^ 'J.^ ^1 

Sl-71. ^ ^oll SlSflAlE, ^-^^ 7V^*M ^.^icfl ^ 'g-y i'V^-i- 7]-^ ^^-t-m ^i^AfUfo] 



^liij A|7Vo. UJ-^oll €SW Hfl^l^l 5'l.>gO] ^X^, (I) uHxl (3)«ilAi^, nHV?JS}7lli.-. ojA^V^ y v-f i)>ev?! 

30-^: ol^o^olc}. t-l-f-^l. i-f^oj aj-'S (4)'HlAi, ?V^1- a] 7}. o. jg^ ^l^VOj :gj5.7V 5^.0,1] 20i '^Hf 

^lu t)7|.^-.^Af ^ oj^ojxl BHIJSH olP_ul_ i;)H_^ AH«i| J^.J^-7ll THf^l ^7i]fi}{: 



'"•It-Slb 51^111, ^^^i: ^*}- 2?1 sHMi, (tearing)^ SlSfl ii] tLfo) f-ejs)ji ifjxf. 4 

JL'?. *J-<H1 0.8p m -a^S H-^-g- tife ^^1 4^alS}cK 



^le-o] 7f='j- s ^ "J^oilAi <>i^^ ^ai^j -.0)1 A^ iael'd'>l -frlJjac}. ^^v^o..?., nv 

-6-^*11 "^^llV 7)1<a 3^^HS. ^cUgs] f.2> ^n);g a}.6|1 7l2Sl-a| ^. W>igo|)Ai 

•Jiil^v xtt 514. f't^il -S^ 5ji8S.)€- "4 ^^.5] -''f--A ^.^} 

i'^- ^15- -1?-£7V "4 ^"H ^JiM^l "11^<i|l, ^^^^oilA-], ^§0.5. 0.5 Lfl=^l l.Op mSl f-'il ^.0-5. "4 

^"H?! 2:214^ Si4ilH7V 2:?)S|. jfl-aSS^E^ 30% ^^Si <iOl?l 5^ Aiejal ^c) 

^21 SU :i2l ^'gm 



4^1115-, 2Jif -g-4t«l 4^ ^3^°] ^-iie^^ -g-^el -^^li- "41- f <^m2l-, °4l} ni igif ^^."f 
5>-;:- ^o] cm -j-*- f-sffv ^cv e ^41- ^ $IcK c>Ai u^sii, ^fi) jg^ ;^i#o] ^ 
<HI^ -MrT-sfji, 4T°r ^a- ^-W- ^li-i- #oII>H fi.4 xlf-^g. 5>-v, .^^^ ^3, 3 ^4Ji4 



^ ^Iti: -f ji4 f> 4. -fi-g-^v iL^aiS-y "S^?! ^^'l- ^<H?!4. ^I"-;! 

¥-t-¥l ^rJ-V'-dt ^7] c>fi Ajsjaj ^o] ^7] afl^-ofl Aj.7] ev^ €4. 3-1 «4Af <^.?i o47V5?l 

^i?",^ 'l--^^^] -d, ^ >^4cH2) o..?, v^^iUxic-letH, ^47] i^v\]7} e °il °4-V-Vl ¥4=-;:- 4-«- ' 

"llii t^Bfjoi, -^l^ie) c}i^ «c] toil i^sj - oiji -a^'Jlei "4i^i} gj-ii-oi -^oi-xi^i 51 7l un-;,-;. 

'■"14. tl*'!?^ ^-e] ''1¥ ¥^-fVl, f-i'l- '(ilh^^ol Liif TiAi ^ "^'S-^l^^-lTf ^iem i,?-?!] t^-l H-'^UlZn 

m Ml^l 15n 11)9! ^.S17} 'SXn ff-lh uVlHsMl^ 3p in 414 12p in°li^. iL4 4^^als^7^)l:- in i4l^l lOp m 
014. 



MI'd ^I'd £¥-?J -r °44. ^m, '^y^^^^. 1^401 ^-^4451 iflvli^-?- p-^n ^U-.i;. '4i^i T^-"f- 

^J"?!"! s)-;:- ?Hsi?-Jol 4 ^S>.s. tt'asl-l:- 5^7] ^sfl, ^ «Hg6iiAii^ a^es?! j^-e] ^o) -6-?44-°l 4]V^"l| 51 
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AC. DMSO. N ^^.-2 -A*^^. c]t>illSl-<^>n]E.. rj^AV g ol^e| ^ ol>j}P] ofl^fl ^^j^. 

"di^m. ff-iv '^if-i- ±tm ^i^k 



■'§-?-. '.S-g- ^7isi Tjtfl ^lV-B: ««i ^-ii -g-^J ^«!! -g-ji sfns. l-Jj *H AV-g-sH:- 

6u| ,1c}) x)^ol 5p m <*1^'?1 ^LVi- 5lT^llVcK 4^ ^Ug. ^^*fl ^olifil ^£7^ H¥ ^"^'S. 1^4^ 
M¥ 4-«V^lii '^I'gtV 1,^44 tn^sfl^IcK ^^^'"•i ^ li'S^fl^. 1.500 fi.OOOmPa- s^V 

il^sli^, 2.000 Ml^l i.OOOmPa- s^} 4^3] ^K. •& 1>^<Hl^i 9].^^ ^-'g'^ i?! ^M-^i 'g-^T^ ^-SL^f 

^91 ^-H^il^i t^hfl -i-^'i* ^^*H SJ-'^l'^K 



-6-^}Ml -^o-V^l ^isi^ pvp §4^, f'Sl t^^**^ f^^iil 5 PVP -g-^l?! -S-i -SbI 



VI >g-Af^cl o45ll4>1^ ^lf-<^l M¥ ^«V4^ #51 -^AVoi ^}7]^^h ZLE]s.S. 15 t]] x) 20 t^%4 uH^^l 
sM, iii;f "l-^^^sHIt- 16 v}i^i 19 ^Bj^o^oic}. ^o) uvii^l "3^^ aija-fe Sio-t^ "S^ -^-3)*}b 

-V- S>7l uncoil, 21 5J^S. -f^Sfcf. 



PVP# -J-^h*!! -g-^H H7>*>fe ^-^^PVPl- f'^AVn^-oii iVfrS>s.^ ?>^s«l et<Hl a^^^ -¥-4*>7i ^IsflA^oic}.. 
nfJ^'^i, 4-8-?) FVPel l-m^] ^. PVP ^^^^-^l Hvpfe -f -g-^'jol ^ ^ 

■^Ul -?-i^4"4-g- WW^ -^tv 5^os.^Ei ^Tfl ■8-t'SiHa ^^^^=4011 -^it-^i: Y-M^V^ ^ ^.m pvpft f'-?^4 

iL-ff-Aj?)?! ^SflAife, ii4 cf^fil FVF# f-^H -g-oJioll ^^7)- ^CK o]^ ^sll, -I-g-Afn]. :«£>| pv 

P fVA^ *4a1-71-/1 ^sflA-].-. r^z} e ^xj-to] SV^l 'Jj-^4l:e.S ^9\^ KgJ:^ 88 Ml 4 95/>H, w>?>vfl 



VaoOCIogZ ♦ (C* LSCIogZ)' ♦ IJCIogZ - c 

(usc+aoo3c* 



-•g-i,ufu^«i m-v- jt<;ioilA.l_ ^i^s] oij^ilsl- ^^^.Hl 5)811 a-'^.-^-^i -g-jin-Pr'Jjsl?) «fl|Ai, -g-ol 
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-6-51 ^el^i'g ^ PVP U-cflal <5fo| ^o]^ ^-^Afn^oi g|« ^o) pvp -^^SR:- tfl nll^. 

^ •§■'51 PVPfif -f el*^^ t^l^Pl ^o^. S'S PVP ^Srr f^nsf^l ?«^^t:K c-1-?-7l, pvpsf 

fel^^^j mm -^l^a, ^J-£7V3^<^fx]Dl "-l^a^Ei pvpsi ^t^- -V^lsK^l^ftn^s} 

4, aeiJL.?., i^^iv -^^Isj-ji ^-g-A>ei lI)^ pvp 30% Ml^l 40%s jfz'dsf^] ^h*!!, ^ 
^i-*)] -8-91! f'S) PVPfif #e]#^^ f'tul* 0.25 vfl^l 0.5, «>|h3!SWlir 0.3 tH^^l 0.48 5J .y.^V 

Tll-U- 0.35 0.45^ iSih ^.JfiL7f 



^Ir -S-^li 4-8-^ #5] -8-°-ii'»l 4-8-^4. °fl# DMAC ^-g-^Jl f-^l O v41^1 60 

^ -t xip.'^, -^-^i 4ta!*Hi^r DMAC 0 ^^1 50 

<?! Aela1i(tube in orifice) ^ °lf' ^4 tf^S^E^ f't*!! -8-^^§- -S-^J^V^l ^sfl a}-./] oj^x 

01 *JiAl -7l-/l ^Sll ^VA} *Vo|l ^ ^^0.5. ^.|. s^*].^ .g-ji^g. --^--jtoD ol->jJff :f 

•s-jl^. i#-g- (winding up) ?]-.9.S.Ai ^^^^}. 



*1 m, ^-^r^f'^^l fi^ ov^ ^isi HlolD], ^^i]] ^^9] <y-*. ^5:..^. -a 

cH^^lfe git^lc}. J-.el|?.K Hj^o) l-f , 1,^4^31 ^ii a 1 1^7f o^cK ^_oi| >g^fl-g- 

-4^, 4-§-^. "4 -^isl 20 01^1 6Gp m°lcK n£^Hsl, -^-e)li£K hI^o] ;g^, «va} isie) t-7>«il 

Sl«ll •§-'?1?I ^d^ "Jh* ^i£7f ^7fSln^, «j-AV^otlA-| 4=^0) T^xlna .y-A^^ 1 9}^ *)1 ^1 ''1 tI 4. Hl^} -f 

^hll -§-^1-^1 ^f^'a°l fr«>S]HsL ^3:7> eH^U - ^^'Hj 5^ -^t - -?-4^^2) «i5^7f T]] ^.C}. Cf?-"/], 

^-o) x^y] ul]^<H|_ uU^^o] <HSl?-l^H, "o^4i^2l n'±7}0]^^]^]^, .-I5L°]5B Hl-§-<^l '^eht-Sl-ir -<i- 

sH flTl ^SL7} ^-0.1^, «j-Ay^ 2!^, ir'Q^s. f^^45|?l Ml^ -^i^^P-.?- 914°^ "4 vfl^ 

it\1?l '-a?] ^^1 <?lt« ^^i4al 451 e ^l#i- x'S'^) ^^^51t7 ^clt°l Sa-o.i^ fr-§-*} "J^- 

Vl"l V-'rSl-.r •K-=<fl7f «i*J!«Vi:K oje^^V ^:Hlfe #^*11 -g-eiisl i^-l: m^\-7]31 ■§-<ilsl ^£1- -y-^-Al^l^r 

°iiAi !AEi)«ii H171- 1.1 iflxi i.go) ^fl<a ^2.7} 1.1 iJi'^1 1.5 



m-A. ¥: IV^'^]^] ^t*fl -8-^151 ^.l-* f'th^ll -g-^^ol «o'-4 4^*9V uVa^^^.h^^ ov^sJ uflSl 

tirg 4;-ilo)i5l cvo] AjTVig- -6-^^*11 -8-^151 -Pr^i- f^^^fl ■§-<aiol 'a-#Sl-l:- 'J^Va^^P] cVvl'iP-ii ^-T^ 'S'>1^1 

si-»lnK ^^Hl -S-o-]?! tl^ >-E7f ^7>sf<a, ^q»e| ^ffojo) -t]^]?]] i^jji 4 ^^-^l il-ff^J.* 
iVlim :Lr.'-o]t^ if x)## ^^o) ^a^sH o^v« uio] -v-tsm VrAA m. ^ 'li-^°11^i, f-^hll -g-'?'i?l 

^i^ "Jh^ ^-Ett <)Oin/-£- ol4'?l ^a-9-71- SlP-^l «HJ-2!4^1c 7(W€- ol4°H. ^A A^\-^m>\]\± mhxx/V: <']S\o]c\, 
-?-^[*il •fl'g ^-£51 3]i, ?V5Lfe -g-ospl ov^ ^-£71- uli^ -^P.^^^ .g oi] 

51 "^mol ^'J>'^}«ll''lH.?. *l4i?}- 10i»i/^?l ^ol uf^faltl-cK 



i!- -t- ■J'i^flSl -S-ii- ^ ifi:7> ASM. ^ cn^S] .g-ull ^£7V #7fSVia. *?i?l"l ^^^ll^hi "I 5. <?UB ^-uiV)- x] 

-8-9^51 -?ii-*H. -i-jis}fe- f-^v #2i#^-^ f ^*ii5i -^?!f!"i ?^^l?l -t- <ap-''i ?i-v- 
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*11 -?-2l l-el#?-^ t f^^^^l f^^V^l ^oj|o| ^£ 21-^ SH A,V7l "J^Sl ^1^3^ 



p.y. All^isH =(il>l5lc^, :^.£.5m'd, f^^45)-i -r^dt °]°]*'] ?if 5- ?!iAU!i:K a?}. 

51 ^SH ^ |>,go| ^Mm'^M^ m=r^.^^S] #£7f 90m/^- ols^o) jc^ g^o,] 

*1 -g-^^^l ^Ht 1.500 Ml^l e.OOOmPa- 2:^.*^ HBflse uj^ i.i vflx] j.g olsj-s. il^sl-H^ «Vc}, 



4"-^- 100711a ojj'^-ol?! ±iL^(fr5. ^^ol: 25cm)€r o| ^ «- ^ (assembling) <H1 51«11 ^ ZOOminllg^l <?hSl id 

SHl-^i Aff^-Hl ?1S)) ml/Hr/mVminHg f}^ ?- # ?!^=r^^# ^-^?VcK ojo^A-], ]j ^ - Mg S 1.^'-V]?1 ifie)^ 

-a-fr^. ^o^il°il cUSfol, ii^^.iUORIENTEC) ^s.^E^Sl € (TENSILON) (RTC 1210)# A 

< 1 



*iil^^ -r'^1 («^Vii-Tl 515L?I^- SiHcjS. 4S.^E^ P 1700) 17 f-^^l. tdoiy yll-el^(»'l-:t« ^Li-'^i] 

K 92) 7 ^^Hl $ DMAC 76 -f ^HlS. ^l^o]^ S«a f^^^fl "^l -g-^l^l 65 

rofl^l 3,400mFa- sSacK o) ^^I-sfl ^oi}^ gStS. 15 ^£5] DMAC ^-g-^l o..?. 

A 01*114 ?H1 59.5y inSt S,""^ t#S.^E^ 1f-t-^l-7iji. i^Jinf 6(kiii ^Tfl *1^. 55r -g-ofl 

-^UI ^- 70fn/«-5l ^ii.?- f)?l«nK ^^7} 45v -f^*)! -g-eli-*! <?fi- A^d^g^) 

"fl^"*)!, ^ti}^ ^<^9\ <?}■# 4£ir 49.3ni/&o]^^^^ E-eflSJi w]b 1.42ol"a4. ^^^M "ll"S 

M->^1, 85X'.¥. 7}%^, 40 f ^% DMAC t=-8-«S^S 80^ ^^^^ "^l^. 90t<Hl4 ^rr^- *11 

-k^el*!!'?!^ '^y]'^ -Y-?H-7l7l ^sfl 20% ^e|4?l ^-8-°-^«il ^'^l-^m^K dio^Ai, 75toiiA^ iia17v ^<;4 ^fiv^.g^ 

o] -?-:^A>u4^ o] BOOppm 5 SOOppm'^l -8-«ll€ ^■^^<^] ?1 ^1 ^1 ?! :f ^f.kCy v 'ti 

PJA if-.AfsM tel<v-S-^ 1?^ ^^1 ^'atK #^4°-l-* t-^^ 4-^13^ ?!^>171jl. "t-t-^^l 

^- ofliiAl .-r-.xHl -^ojA]^ ^_ iofolHSl-^ ol-g-SH ^60nm?l Ayl-a^-S- 'g^^SfH. °1^-, TF,M(JFM 20 
OOl'X) ¥Pfl-^r *j5}'atK -^ol?! TEM *t}l: 4-8-sM, -y- ^4 "-'ItC^W^I S}-*} ^iJi^AHl 9]^ \p \ 

000)1? '^f-g-sH f-^''^]-"-]-?l ifl^- S'-^P-S.i^El Sl^ wj-^O-S. 0.7p m T.V^P.il i?!Sl- Jfi^«.l# -^-^SScK «l 
?l '^''^ fli'V ^ 7l|Ai- j£ioil q-El-ul. ^n]-. c-1^7l, *J-7l 'itSl tfl-'^ j£id £ la ^ Ib^ll M-E>M- ^t-).. <;!<?] 



< tl^Ml 2 
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mX:$] 40% DMAC ^•g-«!!i'-S. 80S-l> 4^^«>^r cfl-tl 130X$] ^e]^^ o.a 3^1 It ^f-oV?) a\^]s. *^ 
< ^!^1<^) 3 

^S'.-^.. fel^-^^ ^^4^4* ^Sfilcl-. ^ol?l SHI i+EVM-sac^ 



#5^^* 17 ^tHl(<»}a3 a1i»di Hc^^H 45-^El ^2:^ P- 1700). Sll-Sl^ 7 ^^Hl(HK>^jr. 

A>i?.^El afli^ K 89) ^ DMAC 76 f't'^l^- T'*^^ ^"S ^^^^ ^3-.^!}%^}. o]e\^ ^^t]] ^4«o| ^ <£i^ 

SOt^l'^.l I,650fnPa- sSl4. 'i}^] f^t^fl -g-^i-i- 80t5. 15 ^^S] DMAC -t-g-^-S ^-Sl ^^j^ 

^ # ■g-'J'.o..?. 59.5p m^) *^ ^1- ^^fe iitS^E^ ■g-f'Altl in#iLc)- 60cm 55f ?|^! 

4. -aol?! li-rn i4EmSilc>. 



i-el^-^ -r^l 16 ^^ol(o>i£._^7 itE^sjH >,)-sLi?-Ei 7^12.^ P - 1700), iflfelS 7.8 ^-^"1 ("K'*^- 

AI-M K-89) ^ DMAC 76.2 ^^^^ ^'i! f^^i-^fl -g-°Ji# JUliSf^cK o|c^*V -§-q«£?1 

70t«llAl 2.500mPa- s^l^K 7Qti?- -Fr^ls^a^i 15 f'%=% ^S-^l DMAC -t-§-'?^P-.^l -r^j 

^1 f-i^ # ^-1*114 t^l) 59.5H iiiS] a-^ i.^5L-Y-El 4, BOcm ^4 ^ 55X; iv 

^ '?3>a';K ani ^EV^sa4. 



-t-xi 17 :|^!^Hi(6Vjz.^ HEleisi 4s.^El p 1700). Wm^A 5.5 -?t«lO'K^- 

AK?.^E1 :Hli¥J K ■ 92) % DMAC 78.5 f ^HlS. ^'U f^t*ll ■§-«-!!•§■ ^laf-SF^cf. olflst f^^^fl .g.<ji.o| 

sWr-^HI 2.4()0mFa- s^4. I,^^! -8-^1-1- SOtS. -^^l5f>3Ai 15 ^£^1 DMAC -t-i-'?'i O-i^- xl.'^- -f 

^ 4 ^l^fliZf ^91) 59.5U inS) * jvi., ^,^5,^ ^, Ir.t^.i^f 60cm -^7)) ^ 551: -^ -^l 

woi?i 7^i->v- jti^ii u^El-^^al:v. 



e^-s-?- 17 (0>ii5I ^EiBjK A}.5.i?-El P 1700). 1-etHlVl ifl#U]-;'> 6.3 

/I xf.;^..>^e1 ^flif.^. K 89) 5! DMAC 76.7 ^-^Hli?. ^'S*! #t*fl -§-^"4 oli^-fs^ -g.c.«oj 

SSX-^l^l 2,820.iiPa- s^^K av?) ^^i)^ 55^3. frX)5>iaA^_ ,5 qmac; 05; z^a^:^ .f 

^ ^l^flSf «H1 59.5U m?] ^-S HL- hitS^El <Jh#?.> 4, i^^r-lcV fiOcm -^^1 ^ SSV -^-"11 ^J'^l 
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cK^^H?! ?isft SHI m^m. 



85 rs DMAC 40 f^t%2l 80§ >^M^tfl^ eot^l oflf^-lrS. eO^i-^VSl A]:^^s. ^llVslb 

^sisUh ^.^l"^ li'} 4^ o-s. ^84-8- ^-Ji^. ^oi?l ^.i'l-t- HH ^eIU^Ic}. 

< tl^Hl 9 

-§-«1-i- 15 DMAC ^-§-9^ O-S T-^J^ -f ^ * -l-^^a^ 59.5p m -^^ -^JfV i^t" 

cfl-il 85jJ m t-^ ^^-i- fr?!- iit^-^El "a-f-Aj^lfe ^lJ?lS}ai-lr -g-^ll 12> §-^sV f.^", •8^1-§- 

#2^-^^-^ f -S^^Si-^ ^.-acK ^O^^ Siofl t}E}l4 Sic}. C^-f?!. <»]a]]. ^t^l ^91151 oj.^ ^i:.v. 

< Ulil ^A)<^ I 

25kGy Y -JlAi?. ^471- *|5H^1^1 e«^Tr ^^IsU^r ^'^H 64 ^HP-S., -^^l-g- f-ej^^^ 

^f'^^n- 'jJ'ticK ^'H?! S4t- SHI cK 

< tllH 4jA)0fl 2 

«ltSl-Lf^-B- (JOOppm ^ 300ppm'>l 4«11€ ^4«Ji cfl-il i-HI ^I'^l Al-7lb ^ SOkGy v 

15 -1^^% ^i£.Sl DMAC t-g-^P-S. ^-g- ^ e'.*ll4 ^11 59.5u mS) ^-^ ^^--S- b-.i? 

tll-il 125u m5l ^-^V tS5.^El '3-t'«'l?lfe ^-i- ^SlS^ulfe ^^]<4 14 4=8P-S., ^^-g- 

^sa^. "Sol?! ^4^ m<^ m. c-i-f ^i. ojuji hehhji 3.2^ck *<j-:'1 '^^i ^] 

< HlH -^Al.^ 4 



■b-^^] 15 -^-£$1 DMAC ^^''AS-S. ^ "S^ilfif 59,5u m^l 5,4: fv^} V.ir 

1:^1 50u in^l t-^^-a- -i-?V it^a-'^-El «]-^Al?li^ ^19lS>ai& ^a1<^1 yj\ ^<i) 4>g oy._ -^^^^i^. 

^.SdcV. ^oi^ ^3>fe jtHl qE}ui- 5^4. ui-?-7i, a]^ ^.s^r^l u)^- lo-JIcK aj.?) v|?i qj-v. 
K'^lfr .'^ellJiH?!- uji^ofl 6)^^ 5,4 ^o. ^0110) ^v^ t7'f«]ii)|i^-9) "ii?!- 



< HlH ^A'i 5 



-t-^l 17 ^^iil("fy-5! H£-lv|H Afsli^'-El ^l^.^l P- 1700), ^m^A mz'A^': 3.5 ^-^"1 (nf/-- 

H AVj;!.-V-t-1 ^11^,^. K 92) ^ DMAC 79.5 -^^ula ^"S f^^^^ll -g-^M- ^lisV^cV. -j-^^xil -g-Qiipi 

5nt:«i)*l 1.25t)inPa- s^i-'K ^v) -g-^ll- 50tS. fr ^^l §)•'?! 15 -6^^% ^ii^l DMAC -t-g-^lP-'A T^j¥l ?- 
^- ?^*fl4 59.5P in-"! ^i- ?Jb ^$1- t§-.?.^El -a-f-afBi i-.tJi4 (iOffli ^l^]^ SSt fj-x) 
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c}. ?i'>1?l aHl ^E^^^acK 



t-^icfr 16 -?s§^Hl(ofJd5Z 3i)5?i:^ /1-S.-^E1 P- 1700). ti5lH|y sl#e]^ 9 f'^iil(HK'?:« 

^li^. K- 92) 51 DMAC 75 f-^n|5- x'*^^ -f-^ii- =Hl3:SfScK ole^^V ^ff^^ ^<^9\ 

70r'=lH1 3.010inPa- s^t^K -^71 -g-oij^ yQicg. -fi-xlsViaA]. 15 f ^% ^tsj DMAC ^-g-oJi 0.5. ^A^g ^f'-^ ^ 
"HSf ^11 59.5P mSj ^-i- lc§S.^El -g-tsH i^^i^cl- eOciu ^Til ^*]^ 55t t^l ^l^l^l^'ljl 



< HlH -a'^Hl 7 



-S-c^^-^-t^l 18 ^^HlKii^ Bli^i H^i^i^ 4£^E-i P- 1700), Iclnl-^ ^^oKHf/- 
K Afii.'^E^ K 92) 'il DMAC 75.1 ?^Hl5L ^^j^ f^^^^fl -§-°Ji-i- f^lc^sV ^^v^] ^«ijp) 

55r°11^1 7,210mPa- s^cf. "o^?! -g-^-M" 55"C.?- ^^I^m^l, 15 pMAC -r-§-'?'iil£ t^^^J, f 

^ -J^M ^hll 59.511 mS\ ^-8- ^'■tr -5:?^ it^S^E^ ^.t-^s} ^, 60an Sf^t ^ ^1*1 551' i-ofl '^^l 



^1 ^^1 "S-islcK 14fe ^Infl, f't*!! -g-^isi tl'g ^ii-o 91.2iti/^'^l^i 



'4 120'11-S ii-O-il Aflii] ^<g-t 20inl£ ^. "g-f f-sfl 7HSI %'f-y!|P.s?.-¥-El ^H^j^V ^.?w-^ -^-i^ 



y- ^igi| ^xfl^ t-^AV^e] ^-<h, ^^^ns] mv- it's, ^ >ap- -A-f El -g-i^^l vi ^1-?^ 
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P (%) 


PVP(%) 


fi'a PVP 


■§-t^! PVP 
(')(n.g/n.') 




m) 




g/hf) 


tf4 


lb'ilT(%) 


2 11t(%) 


1 


7 


11.4 


38 


0.25 




10.5 




17.1 


210 


0.003 


0.64 


I 


7.1 


11.7 


38 


0.26 




10.6 




17.2 


205 


0.003 


0.64 


3 


8.f) 


13.4 


39 


1.01 




11.2 




17,1 


175 


0.002 


0.55 


4 


5 


13.8 


35 


0.27 




4.8 




19.2 


287 


0.004 


0.68 


5 


8.1 


11.9 


44 


0.25 




8.2 




1B.3 


165 


0.004 




6 


4.5 


17.3 


30 
















0.7 


7 


5.5 








all- 






































9 
























1 










Si 














Ni2 
















































Bill! ^ 














wo. 












3.2 


G.3 


E4 


0.95 




6.8 




21.2 


702 


0.011 


0.85 




8.9 


17 


47 










11.7 








Ulii ^] 
























AH18 

























(*) Jtofl'^l, 7Vg'« PVPb 40% 1^-3:0] f-^A^oj- ifl^.?. <41 PVP"?f# -'^ji'l^VcK 



(**) iiil/Hr/inVmmHg 

" " -ft^l-^ih* 2l"lll-4. 

(57) , Vt^^l 

1. 

•4-°l Ml-V- ^^i-?! ftelHl-d ifll-i^i^p] ^ii7>30% m^l 45% f.^-?! ^^l-g- -S-e^-^-K-'S -J-^o^^'-'K 
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